Nanoparticle characterizations: The size and morphology of the nanostructures as well as the crystal lattice were characterized using a JEOL 2010 (200 kV) transmission electron microscope (TEM). Samples for TEM analysis were prepared by drying a hexane dispersion of the particles on amorphous carbon coated copper grids (Ted Pella Inc). Powder X-ray diffraction patterns (XRD) of the NPs were recorded in Bragg-Brentano geometry using a Rigaku Ultima IV instrument with Cu(Kα) radiation (λ=1.5418 Å). Magnetic measurements were performed using the Vibrating Sample Magnetometer of a Quantum Design Physical Property Measurement System model 6000 (PPMS) with a field of up to 90 kOe. The compositions were characterized by an Oxford energy-dispersive X-ray spectroscopy (EDS). UV-vis absorption spectra were collected using a Shimadzu model 3101PC UV vis NIR scanning spectrophotometer over a wavelength range from 300 to 800 nm. Photoluminescence spectra were obtained using a Fluorolog-3 spectrofluorometer. Thermogravimetric analysis (TGA) was performed on a Perkin Elmer TGA 7 analyzer by heating the sample powders from room temperature to 650 °C at 20 °C min -1 in the sample pan under the protection of a gentle nitrogen flow.
Synthesis of 13-18nm
Fe NPs: 0.3 ml oleylamine was dispersed in 20 ml ODE in a four-neck flask under a flow of nitrogen and heated to 120 °C. The solution was kept at 120 °C for 30 min before being heated to 180 °C. 0.7 ml Fe(CO) 5 was quickly injected into the mixture at 180 °C and the color of the solution changed from yellow brown to dark in about 1 min. The reaction was kept at that temperature for 20 min and then cooled down to room temperature. For 18 nm Fe NPs, the synthesis is the same except that at this point the solution was not cooled to room temperature but to 160 °C. Then, 0.15 ml Fe(CO) 5 was quickly injected and the solution was kept at 160 °C for another 15 min, followed by another injection and reaction for 15 min. (a) (b)
